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(54) EXHAUST GAS PURIFYING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To improve durability compared with the conventional catalyst and to exhibit excellent low temp, activity 
and purification efficiency, particularly excellent HC purification efficiency particularly after high temp, endurance at the time of 
purifying a low temp, exhaust gas. 

SOLUTION: At the time of purifying the low temp, exhaust gas, a catalyst containing an oxygen adsorbent having oxygen storing ability 
selectively separating and adsorbing oxygen from the exhaust gas at a temp ranging from room temp, to 200° C and having oxygen 
releasing ability at a tamp, ranging from 200-400° C is arranged at the upstream side to the exhaust gas flow, a catalyst containing a 
hydrocarbon adsorbent having hydrocarbon adsorbing ability at a temp, ranging from room temp, to 150° C and having hydrocarbon 
releasing and purifying ability at 150° C and a noble metal is arranged at the downstream side, a valve capable of switching an 
exhaust gas flow passage is arranged at the more upstream side of the catalyst arranged at the upstream side, the arrangement of the 
catalysts are set so as to supply oxygen through the upstream side catalyst to the downstream side catalyst when the catalyst 
arranged at the downstream side releases and purifies hydrocarbon at a catalytic temp, of 150-300° C and the valve is controlled 
corresponding to the temp, of the catalytic layer of the upstream side catalyst. 
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' NOTICES * 

JPO and NCIPI are not responsible for any 
lamages caused by the use of this translation. 

I. This document has been translated by computer So the translation may not reflect the original precisely. 

shows the word which can not be translated. 
S.In the drawings, any words are not translated. 



CLAIMS 



Claim(s)] 

.Claim 1] In purifying low-temperature exhaust gas, exhaust gas flow is received. To the upstream The catalyst for which catalyst bed 
:emperature contains the oxygen adsorption material which has the oxygen storage ability which dissociates and adsorbs the oxygen 
)ut of exhaust gas alternatively from a room temperature in a 200-degree C temperature region, and has oxygen emission ability in a 
>00 degrees C - 400 degrees C temperature region is arranged. The catalyst containing the hydrocarbon adsorption material which has 
Hydrocarbon adsorption capacity from a room temperature in the downstream in a 150-degree C temperature region, and has 
Hydrocarbon desorption and decontamination capacity in a 1 50-degree C temperature region, and noble metals is arranged. The bulb of 
:he catalyst arranged to said upstream in which the exhaust gas passage switch to the upstream is still more possible is arranged. In 
case the catalyst arranged to this downstream ****s and purifies a hydrocarbon in a temperature region with a catalyst bed 
:emperature [ the ] of 150 degrees C - 300 degrees C It is the exhaust gas purification approach which the above-mentioned catalyst 
arrangement is set up so that oxygen may be supplied to the catalyst of the downstream from the catalyst of this upstream, and is 
characterized by adjusting said bulb according to the temperature in the catalyst bed of the catalyst of the upstream. 
.Claim 2] The catalyst arranged to the upstream is Si02 / aluminum 203 as oxygen adsorption material. The exhaust gas purification 
approach according to claim 1 characterized by a ratio containing 20 or less A mold and X zeolite. 

.Claim 3] The exhaust gas purification approach according to claim 1 or 2 characterized by preventing flowing into the catalyst to 
which the bulb installed in the upstream of this catalyst was operated, exhaust gas passage was changed, and exhaust gas has 
arranged the temperature of 400 degrees C or more to the upstream concerned when the temperature in the catalyst bed of the 
catalyst arranged to the upstream reaches 400 degrees C. 

.Claim 4] The catalyst arranged to the upstream is the next empirical formula:[A] [B] Oy (it La(s) among a formula A). The element 
nore than a kind chosen from the group which consists of Sr. Ba, Pb, Nd, and Ce, The element more than a kind chosen from the group 
which B becomes from aluminum, Ti, Cr, Mn, Co, Fe, and nickel, an oxygen atomic number required for O to show oxygen and for y 
satisfy the valence of each element — being shown — claims 1-3 characterized by containing the multiple oxide of the perovskite type 
structure expressed — the exhaust gas purification approach given [ one of ] in a term. 

.Claim 5] The catalyst arranged to the upstream is the exhaust gas purification approach according to claim 1 to 4 characterized by 
containing the cerium oxide which supported platinum and/or palladium. 

[Claim 6] The catalyst arranged to the downstream is the exhaust gas purification approach according to claim 1 to 5 characterized by 
containing the zeolite more than a kind chosen from the group which consists of ZSM5, USY, and a beta-zeolite as hydrocarbon 
adsorption material, the metal more than a kind chosen from the group which consists of platinum, palladium, and a rhodium as noble 
metals, an activated alumina, Seria oxide, a zirconic acid ghost, and a barium compound. 

[Claim 7] Hydrocarbon adsorption material is the exhaust gas purification approach according to claim 6 characterized by containing 
the element more than a kind chosen from the group which consists of platinum, palladium, Lynn, boron, magnesium, and calcium. 
[Claim 8] the element more than a kind chosen from the group which becomes the upper part of a hydrocarbon adsorption material 
layer from palladium, a zirconium and neodium, and a lanthanum — metal conversion — 1-40-mol % and a cerium — 60-98-mol % — 
the exhaust gas purification approach according to claim 6 or 7 characterized by arranging the catalyst component layer containing the 
included cerium oxide. 

[Claim 9] The exhaust gas purification approach according to claim 8 further characterized by arranging the catalyst component layer 
containing the zirconic acid ghost which contains a 1-30 mol % zirconium for the element more than a kind chosen from the group 
which consists of platinum, a rhodium, a cerium, neodium, and a lanthanum 70 to 98% by metal conversion, and an activated alumina in 
the upper part of the catalyst component layer containing the palladium arranged in the upper part of a hydrocarbon adsorption 
material layer. 

[Claim 10] The exhaust gas purification approach according to claim 8 or 9 characterized by arranging the three way component 
catalyst which was chosen from the group which becomes the upper part of a hydrocarbon adsorption material layer from alkali metal 
and alkaline earth metal, and which a kind contains at least. 
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)ETAILED DESCRIPTION 



Detailed Description of the Invention] 
0001] 

Field of the Invention] Especially this invention relates to the exhaust gas purification approach which can purify HC efficiently 
especially among the hydrocarbon in the exhaust gas discharged from internal combustion engines, such as an automobile, at the time 
>f the low temperature immediately after engine starting ("HC" is called hereafter), a carbon monoxide ("CO" is called below), and a 
litriding oxide ("NOx" is called hereafter) about the exhaust gas purification approach. 
0002] 

Description of the Prior Art] the approach of desorb, after use HC adsorption material, store temporarily for the purpose of reduction 
)f the hydrocarbon in the exhaust gas discharge at the time of the low temperature immediately after engine starting ("cold HC" be 
jail hereafter) and activate a three way component catalyst from before, since the catalyst for exhaust gas purification do not have the 
enough endurance under an elevated temperature, a catalyst deteriorate and decontamination capacity fall remarkably, and purify with 
:his three way component catalyst be examine. 

.0003] As a catalyst for exhaust gas purification using this HC adsorption material, there are some which are indicated by JP,6- 
?4019,A, JP.7-144119A JP,6-142457,A. JP,5-59942,A, or JP,7-102957,A, for example. 

.0004] After establishing bypass passage in exhaust air passage, making JP, 6-7401 9,A once stick to HC adsorption material which has 
irranged HC discharged at the time of cold one immediately after engine starting to bypass passage, switching exhaust air passage to 
t after that and activating a down-stream three way component catalyst, the system which purifies gradually HC desorbed through HC 
adsorption catalyst from a part of exhaust gas with a latter three way component catalyst is proposed. 

.0005] In JP, 7-1 441 19,A, heat is taken by the three way component catalyst of the preceding paragraph at the time of cold one 
mmediately after engine starting, the adsorption effectiveness of HC adsorption material of the middle is raised, and the system which 
nakes heat transfer of the heat of reaction easy to carry out to a latter three way component catalyst through HC adsorption material 
>f the middle which carried out tandem arrangement in after three way component catalyst activation of the preceding paragraph, and 
sromotes purification with a latter three way component catalyst is proposed. 

0006] In case HC to which it stuck in the low-temperature region ****s, the preheating of the exhaust gas including Desorption HC is 
carried out by the heat exchanger, and the cold HC adsorption treatment system which promotes purification with a three way 
component catalyst is proposed by JP,6-142457,A. 

0007] By switching the passage of the exhaust gas by catalyst arrangement and the bulb, the temperature up of HC adsorption 

"naterial is made slow, and the system which improves the adsorption effectiveness of cold HC is proposed by JP,5-59942,A. 

.0008] Moreover, in order to improve the purification engine performance of a latter oxidation and three way component catalyst, air is 

supplied between the three way component catalyst of the preceding paragraph, and HC adsorption material of the middle, and the 

system which promotes activation of a latter oxidation and three way component catalyst is proposed by JP,7~102957,A. 

!0009] 

.Problem(s) to be Solved by the Invention] However, HC adsorption effectiveness falls after durability, moreover, since the 
conventional system using HC adsorption material indicated in said official report of the endurance of HC adsorption material is 
nadequate, before a latter three way component catalyst is activated, HC will **** and emission will be worsened in it. 
.0010] Then, in order to attain improvement in adsorption effectiveness and the formation of desorption delay of HC adsorption 
naterial, the heat exchanger for the method of bypassing elevated-temperature gas or three way component catalyst pre-heating is 
jsed, but while a system configuration makes it complicated, sufficient effectiveness is not acquired, but since cost goes up 
-emarkably, moreover, HC adsorption material with high endurance and adsorption effectiveness is desired. 

!001 1] In order to use noble metals so much in order to maintain the high purification engine performance from the first stage to until 
after durability, or to aim at promotion of purification of early activation and Desorption HC, especially the three way component 
catalyst aiming at purification of HC desorbed from HC adsorption material introduces air, and is shining and carrying out it. For this 
'eason, although a catalyst from which the purification engine performance in which the amount of noble metals to be used is high at 
east is obtained was desired, when noble metals were reduced, endurance became inadequate and after durability had the problem that 
the catalytic activity and the purification engine performance in a low-temperature region got worse. 

.0012] Therefore, in purifying low-temperature exhaust gas, the purpose of this invention is to offer the exhaust gas purification 
approach which shows the low-temperature activity and the purification engine performance which endurance improved and the 
conventional catalyst was excelled especially after elevated-temperature durability, and HC purification effectiveness in which it 
excelled especially. 
;0013] 

[Means for Solving the Problem] In purification of the low-temperature exhaust gas immediately after engine starting discharged by the 
internal combustion engine as a result of inquiring, in order that this invention persons may solve the above-mentioned technical 
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roblem The catalyst which has hydrocarbon adsorption and decontamination capacity for the catalyst which has oxygen storage / 
mission ability in the upstream of exhaust gas in the downstream is arranged. When the catalyst of the downstream ****ed and 
urified a hydrocarbon, HC purification effectiveness at the time of cold HC to which it stuck ****ing reached [ being improved and 
laintained remarkably and ] a header and this invention by supplying oxygen to the catalyst of the downstream from the catalyst of 
he upstream. 

0014] In the exhaust gas purification approach according to claim 1 purifying low-temperature exhaust gas The catalyst containing the 
•xygen adsorption material to which catalyst bed temperature has the oxygen storage ability which dissociates and adsorbs the oxygen 
•ut of exhaust gas alternatively from a room temperature in the upstream in a 200-degree C temperature region, and has oxygen 
mission ability in it in a 200 degrees C - 400 degrees C temperature region is arranged to exhaust gas flow. The catalyst containing 
he hydrocarbon adsorption material which has hydrocarbon adsorption capacity from a room temperature in the downstream in a 150- 
legree C temperature region, and has hydrocarbon desorption and decontamination capacity in a 150-degree C temperature region, 
ind noble metals is arranged. The bulb of the catalyst arranged to said upstream in which the exhaust gas passage switch to the 
ipstream is still more possible is arranged. In case the catalyst arranged to this downstream ****s and purifies a hydrocarbon in a 
emperature region with a catalyst bed temperature [ the ] of 1 50 degrees C - 300 degrees C The above-mentioned catalyst 
irrangement is set up so that oxygen may be supplied to the catalyst of the downstream from the catalyst of this upstream, and it is 
:haracterized by adjusting said bulb according to the temperature in the catalyst bed of the catalyst of the upstream. 
0015] For the exhaust gas purification approach according to claim 2, the catalyst arranged to the upstream in the exhaust gas 
•urification approach according to claim 1 is Si02 / aluminum 203 as oxygen adsorption material. It is characterized by a ratio 
sontaining 20 or less A mold and X zeolite. 

0016] The exhaust gas purification approach according to claim 3 is characterized by preventing flowing into the catalyst to which the 
>ulb installed in the upstream of this catalyst was operated, exhaust gas passage was changed, and exhaust gas has arranged the 
emperature of 400 degrees C or more to the upstream concerned, when the temperature in the catalyst bed of the catalyst arranged 
o the upstream reaches 400 degrees C in the exhaust gas purification approach according to claim 1 or 2. 

0017] In the exhaust gas purification approach given [ one of ] in a term the exhaust gas purification approach according to claim 4 — 
:laims 1-3 — the catalyst arranged to the upstream — the next empirical formula:[A] [B] Oy (the element more than a kind chosen 
rom the group which A becomes from La, Sr, Ba, Pb, Nd, and Ce among a formula, and B) an oxygen atomic number required for the 
jlement more than a kind chosen from the group which consists of aluminum, Ti, Cr, Mn, Co, Fe, and nickel, and O to show oxygen, and 
or y satisfy the valence of each element — being shown — it is characterized by containing the multiple oxide of the perovskite type 
itructure expressed. 

0018] the exhaust gas purification approach according to claim 5 — claims 1-4 — in the exhaust gas purification approach given [ one 
>f ] in a term, the catalyst arranged to the upstream is characterized by containing the cerium oxide which supported platinum and/or 
>alladium. 

.0019] In the exhaust gas purification approach given [ one of ] in a term the exhaust gas purification approach according to claim 6 — 
;laims 1-5 — The zeolite more than a kind chosen from the group which the catalyst arranged to the downstream becomes from 
!SM5, USY, and beta-zeolite as hydrocarbon adsorption material. It is characterized by containing the metal more than a kind chosen 
rom the group which consists of platinum, palladium, and a rhodium as noble metals, an activated alumina, Seria oxide, a zirconic acid 
jhost, and a barium compound. 

'0020] The exhaust gas purification approach according to claim 7 is characterized by hydrocarbon adsorption material containing the 
jlement more than a kind chosen from the group which consists of platinum, palladium, Lynn, boron, magnesium, and calcium in the 
sxhaust gas purification approach according to claim 6. 

$021] the element more than a kind chosen from the group to which the exhaust gas purification approach according to claim 8 
>ecomes the upper part of a hydrocarbon adsorption material layer from palladium, a zirconium and neodium, and a lanthanum in the 
jxhaust gas purification approach according to claim 7 — metal conversion — 1-40-mol % and a cerium — 60-98-mol % — it is 
characterized by arranging the catalyst component layer containing the included cerium oxide. 

.0022] The exhaust gas purification approach according to claim 9 is set to the exhaust gas purification approach according to claim 8. 
n the upper part of the catalyst component layer containing the palladium arranged in the upper part of a hydrocarbon adsorption 
material layer Furthermore, the zirconic acid ghost which contains a 1-30 mol % zirconium for a kind chosen from the group which 
consists of platinum, a rhodium, a cerium, neodium, and a lanthanum 70 to 98% by metal conversion. The exhaust gas purification 
approach according to claim 8 characterized by arranging the catalyst component layer containing an activated alumina. 
.0023] The exhaust gas purification approach according to claim 10 is characterized by arranging the three way component catalyst 
which was chosen from the group which becomes the upper part of a hydrocarbon adsorption material layer from alkali metal and 
alkaline earth metal and which a kind contains at least in the exhaust gas purification approach according to claim 8 or 9. 
[0024] 

[Embodiment of the Invention] In purifying the low-temperature exhaust gas immediately after engine starting discharged by the 
nternal combustion engine as the exhaust gas purification approach of this invention The catalyst containing the oxygen adsorption 
material to which catalyst bed temperature has the oxygen storage ability which dissociates and adsorbs the oxygen out of exhaust gas 
alternatively from a room temperature in the upstream in a 200-degree C temperature region, and has oxygen emission ability in it in a 
200 degrees C - 400 degrees C temperature region is arranged to exhaust gas flow. The catalyst containing the hydrocarbon 
adsorption material which has hydrocarbon adsorption capacity from a room temperature in the downstream in a 150-degree C 
temperature region, and has hydrocarbon desorption and decontamination capacity in a 150-degree C temperature region, and noble 
metals is arranged. The bulb of the catalyst arranged to said upstream in which the exhaust gas passage switch to the upstream is still 
more possible is arranged. In case the catalyst arranged to this downstream ****s and purifies a hydrocarbon in a temperature region 
with a catalyst bed temperature [ the ] of 1 50 degrees C - 300 degrees C The above-mentioned catalyst arrangement is set up so that 
oxygen may be supplied to the catalyst of the downstream from the catalyst of this upstream, and said bulb can improve the 
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lesorption hydrocarbon purification effectiveness of the catalyst of this downstream by considering as the configuration adjusted 
iccording to the temperature in the catalyst bed of the catalyst of the upstream. 

0025] The oxygen adsorption material ingredient which has oxygen storage / supply ability which the catalyst arranged to the 
ipstream contains is Si02 / aluminum 203 which can dissociate and adsorb oxygen alternatively out of low-temperature exhaust gas. 
!0 or less A mold and an X type zeolite have an effective ratio. Catalyst bed temperature separates and stores the oxygen in exhaust 
jas alternatively from a room temperature in a 200-degree C temperature region, and can emit oxygen in a 200 to 400 degrees C 
emperature region, the catalyst which made this zeolite contain can supply oxygen efficiently, in case the catalyst of the downstream 
<***s and purifies the hydrocarbon to which it stuck from low-temperature exhaust gas, and it can raise HC purification effectiveness 
>f noble metals. As for the amount per [ catalyst 1L / 10g-300g ] are desirable from the point of the improvement in the engine 
>erformance. 

.0026] Moreover, although the bulb installed in the upstream of this catalyst is operated and exhaust gas passage is changed when the 
:emperature in the catalyst bed of this upstream (a thermometric element is installed into the catalyst bed concerned, and temperature 
s detected) reaches 400 degrees C, this is for preventing that exhaust gas with a temperature of 400 degrees C or more flows into 
>xygen adsorption material, and preventing the structure destruction by the heat of this zeolite. 

J)027] moreover — as the ingredient which was excellent in thermal resistance in order that the catalyst arranged to this upstream 
night emit oxygen by the rise of catalyst bed temperature in a temperature region 200 degrees C or more — the next empirical 
: ormula:[A] [B] Oy (A) The element more than a kind chosen from the group which consists of La, Sr, Ba, Pb, Nd, and Ce, and B an 
>xygen atomic number required for the element more than a kind chosen from the group which consists of AL, Ti, Cr, Mn, Co, Fe, and 
vie, and O to show oxygen, and for y satisfy the valence of each element — being shown — the multiple oxide of the oxygen migratory 
ligh perovskite type structure expressed can be contained. By this, the degradation of the oxygen adsorption material slack zeolite 
arranged to this upstream can be compensated, and the purification effectiveness of the desorption hydrocarbon of the catalyst 
arranged to this downstream can be improved further. 

0028] Furthermore, since the catalyst arranged to this upstream promotes the operation which emits oxygen by the rise of catalyst 
>ed temperature in a temperature region 200 degrees C or more, the cerium oxide which supported platinum and/or palladium can be 
Tiade to contain. By making this catalyst contain platinum and/or a palladium support cerium oxide, the endurance of the catalyst 
arranged to the upstream improves and the purification effectiveness of the desorption hydrocarbon of the catalyst arranged to this 
downstream can be improved over a long period of time. 

*0029] As amount of the sum total used of the ingredient which has oxygen storage / supply ability which the catalyst arranged to the 
jpstream contains, they are the above, and Si02 / aluminum 203. Per [ upper catalyst 1L / 10g-300g] are desirable combining the 
cerium oxide with which the ratio supported 20 or less A mold and an X type zeolite, the multiple oxide of perovskite type structure, 
and platinum and/or palladium. The adsorption engine performance is saturated with less than 10g, and the amount of the ingredient 
jsed which has oxygen storage / supply ability is not economically effective at it, even if the adsorption engine performance is not fully 
discovered and exceeds 300g conversely. 

.0030] Moreover, as an ingredient which adsorbs the hydrocarbon discharged in the low-temperature region arranged at the 
downstream, they are Si02 / aluminum 203. The various hydrocarbons discharged in a low-temperature region can be efficiently 
adsorbed by using more than a kind chosen from the group which a ratio becomes from 20 or more ZSM5, USY(s), and beta-zeolites. 
^s for the amount of the hydrocarbon adsorption material used, per [ catalyst 1L / 10g-300g ] are desirable. The adsorption engine 
Derformance is saturated with less than 10g, and the amount of the hydrocarbon adsorption material used is not economically effective 
at it, even if the adsorption engine performance is not fully discovered and exceeds 300g conversely. Furthermore, since the 
Hydrocarbon desorbed from this hydrocarbon adsorption material is purified, the hydrocarbon from which it is desorbed with the rise of 
catalyst bed temperature can be efficiently purified by containing the element more than a kind chosen from the group which consists 
of platinum, palladium, and a rhodium as noble metals, an activated alumina, Seria oxide, a zirconic acid ghost, and a barium compound. 
1g-30g, and an activated alumina are [ 10g-300g, and Seria oxide / 5g-100g, and a zirconic acid ghost / 5g-100g, and a barium 
compound ] desirable [ the amount / per / catalyst 1L / and noble metals / that they are 1g-50g ] from the point which purifies 
Desorption HC efficiently. 

[0031] Furthermore, since the structural stability under the elevated temperature of hydrocarbon adsorption material (thermal 
-esistance), adsorption capacity cold [ HC ], and HC desorption control engine performance at the time of a temperature rise are 
improved, the element more than a kind chosen from the group which consists of platinum, palladium, Lynn, boron, magnesium, and 
calcium can be contained. The content of this element is 10 % of the weight from 0.1 % of the weight to HC adsorption material. If it is 
less than 0.1 % of the weight, sufficient amelioration effectiveness will not be acquired, but if it is conversely used mostly from 10 % of 
the weight, the pore of a zeolite will blockade and HC adsorption capacity will fall. 

[0032] furthermore, the element more than a kind chosen from the group which becomes the upper part of this hydrocarbon adsorption 
material layer from palladium, a zirconium and neodium, and a lanthanum in order to improve the purification effectiveness at the time 
of HC to which it stuck by hydrocarbon adsorption material ****ing — metal conversion — a 1-40 mol % cerium — 60-98-mol % — 
the catalyst component layer containing the included cerium oxide can be arranged. In order to raise the purification engine 
performance and endurance of palladium especially, in a palladium content catalyst component layer the element more than a kind 
chosen from the group which consists of a zirconium, neodium, and a lanthanum — metal conversion — a 1-40 mol % cerium — 60- 
98-mol % — by making the included cerium oxide contain Since the high cerium oxide of oxygen occlusion ability becomes easy to emit 
grid oxygen and adsorption oxygen a rich ambient atmosphere and near SUTOIKI, it should be suitable for purification of exhaust gas in 
the oxidization condition of palladium, and the fall of the catalyst ability of palladium can be controlled. As for the amount of this 
palladium used, it is desirable from the point of the purification engine performance that they are per [ catalyst 1L / 1g-30g ]. The 
amount of this cerium oxide used is per [ catalyst 1L / 5-1 OOg ]. The amelioration effectiveness saturates and is not effective, even if 
the dispersibility of sufficient noble metals will not be acquired but it will use it mostly from 100g, if it is less than 5g. 
[0033] furthermore, the element more than a kind chosen from the group which becomes the upper part of the catalyst component 



http://www4jpdl.ncipi.gojp/cgi-bin/tran_web_cgLeije 



2004/12/24 



4/10 s<— V 



aver containing palladium from platinum, a rhodium, a cerium, neodium, and a lanthanum in order to improve the poisoning-proof nature 
md the purification engine performance of palladium — metal conversion — a 1-30 mol % zirconium — 70-98-mol % — the catalyst 
component layer containing the included zirconic acid ghost and an activated alumina can be arranged. As a base material with which 
iaid platinum and rhodium are supported, in order to raise the endurance of platinum or a rhodium, a zirconic acid ghost is suitable. 
Since the high cerium content zirconic acid ghost of oxygen occlusion ability especially becomes easy to emit grid oxygen and 
idsorption oxygen a rich ambient atmosphere and near SUTOIK1, it should be suitable for purification of exhaust gas in the oxidization 
jondition of platinum or a rhodium, and the fall of the catalyst ability of platinum or a rhodium can be controlled. 
0034] The cerium content of this zirconic acid ghost is 0.01 -mol % to 30-mol %. Less than [ 0.01 mol % ], a cerium content is Zr02. 
Ir02 of the element which was not different from a case and was described above If the amelioration effectiveness by the oxygen 
>cclusion ability of a cerium does not show up and a cerium content exceeds 30-mol %, a BET specific surface area and thermal 
stability will fall [ this effectiveness ] to saturation or reverse. The amount of the zirconic acid ghost used is per [ catalyst 1 L / 5- 
I00g]. The amelioration effectiveness saturates and is not effective, even if the dispersibility of sufficient noble metals will not be 
acquired but it will use it mostly from 100g, if rt is less than 5g. 

.0035] Moreover, since the low-temperature activity of palladium is improved, the three way component catalyst containing alkali metal 
and/or alkaline earth metal can be arranged. There are a potassium, calcium, strontium, barium, sodium, magnesium, an yttrium, a 
anthanum, etc. in these metals. The content of this element is among [ 1-40g ] catalyst 1L In less than 1g, neither relaxation of 
adsorption poisoning to the noble metals of HC nor sintering of palladium can be controlled, but even if it exceeds 40g, the capable 
ncrease-in-quantity effectiveness is not acquired, but the engine performance is reduced conversely. 
;0036] 

.Example] The example of preparation, a following example, and the following example of a comparison explain this invention. The 
section is weight ****** as long as there is especially no display. 

0037] A mold zeolite powder of example of preparation 1 Si02/aluminum2 03 =15 The 400 sections, Empirical formula: [La0.6 Sr0.3 
3a0.1] and [Mn0.4 Co0.4 Fe0.1 aluminumO.1] Oy Perovskite mold multiple oxide powder The 250 sections, The palladium support cerium 
Dxide (La0.01Zr0.32Ce0.67Ox) powder of 0.1% of palladium support concentration The 250 sections, With the 500 sections, 2000g of 
Dure water was fed into the magnetic ball mill, the silica sol (Si02 as concentration 20%) was mixed and ground, and the slurry was 
obtained. This slurry liquid was made to adhere to the nature monolith support of cordierite (1.0L, 400 eels), the slurry of the surplus in 
a eel was removed and dried in airstream, and it calcinated at 400 degrees C for 1 hour. This activity was done twice and the upper 
catalyst A of amount weight of coats 300 g/L-support was acquired. The amount of palladium support was 2.12 g/cf (0.075 g/L). 
[0038] The 200 sections and USY of Si02/aluminum2 03 =25 for the 600 sections and ZSM5 of Si02/aluminum2 03 =50 The 100 
sections, [ beta-zeolite powder of example of preparation 2Si02/aluminum2 03 =25 ] With the 500 sections, 1500g of pure water was 
Fed into the magnetic ball mill, the silica sol (Si02 as concentration 20%) was mixed and ground, and the slurry was obtained. This slurry 
liquid was made to adhere to the nature monolith support of cordierite (1.0L, 400 eels), the slurry of the surplus in a eel was removed 
and dried in airstream, and it calcinated at 400 degrees C for 1 hour. This activity was done twice and the upper catalyst of amount 
weight of coats 200 g/L-support was acquired (catalyst B). 

[0039] After sinking the palladium nitrate water solution into the alumina powder (powder A) containing cerium 3 mol % (it converts into 
Ce02 and is 8.7 % of the weight), zirconium 3 mol % (it converts into Zr02 and is 6.3 % of the weight), and lanthanum 2 mol % (it 
converts into La 203, and is 5.5 % of the weight) and drying at 150 degrees C for 12 hours, it calcinated at 400 degrees C for 1 hour, 
and Pd support alumina powder (powder B) was obtained. Pd concentration of this powder B was 1 1 % of the weight. 
[0040] After sinking the palladium nitrate water solution into the cerium oxide powder (powder C) containing lanthanum 1 mol % (it 
converts into La 203, and is 2 % of the weight), and zirconium 32 mol % (it converts into Zr02 and is 25 % of the weight) and drying at 
150 degrees C for 12 hours, it calcinated at 400 degrees C for 1 hour, and Pd support cerium oxide (La0.01Zr0.32Ce0.67Ox) powder 
(powder D) was obtained. Pd concentration of this powder D was 2.5 % of the weight. 

[0041] The above-mentioned powder B880g, powder D280g, 40g of activated aluminas, and 1500g of nitric-acid water solutions were 
fed into the magnetic ball mill, they were mixed and ground, and the slurry was obtained. This slurry liquid was made to adhere to 
Catalyst B, the slurry of the surplus in a eel was removed and dried in airstream, and it calcinated at 400 degrees C for 1 hour. This 
activity was done twice and the catalyst of the amount weight of coats of 260g / L-support was acquired. The amount of palladium 
support was 146.67 g/cf (5.18 g/L) (catalyst C). 

[0042] Subsequently, after sinking a nitric-acid rhodium water solution into the activated-alumina object powder (powder E) which 
supported 3 % of the weight of Zr and drying at 150 degrees C for 12 hours, it calcinates at 400 degrees C for 1 hour, and it is 3 % of 
the weight-aluminum 203 of Rh support Zr. Powder (powder F) was obtained. Rh concentration of this powder F was 2.0 % of the 
weight. 

[0043] The 300 sections, the activated-alumina 30 section, and 1500g of nitric-acid water solutions were fed into the magnetic ball mill 
for the 470 sections and zirconic acid ghost powder (La1 mol %, Ce20 mol %, and Zr79 mol %) (powder F), the above-mentioned powder 
E was mixed and ground, and the slurry was obtained. This slurry liquid was made to adhere to Catalyst C, the slurry of the surplus in a 
eel was removed and dried in airstream, and it calcinated at 400 degrees C for 1 hour. This activity was done twice and the catalyst of 
the amount weight of coats of 300g / L-support was acquired. The amount of rhodium support was 13.33 g/cf (0.47 g/L) (catalyst D). 
[0044] E Subsequently, after making a barium acetate solution adhere to the above-mentioned nature monolith support of catalyst 
component support cordierite, calcinated at 400 degrees C for 1 hour, 10 g/L was made to contain as BaO, and the down-stream 
catalyst was acquired. 

[0045] In the A mold zeolite powder 400 section of example of preparation 3Si02/aluminum2 03 =15, instead of, The X type zeolite 
powder of Si02/aluminum2 03 =15 is made into the 400 sections. Empirical formula: [La0.6 Sr0.3 BaO.1] and [Mn0.4 Co0.4 Fe0.1 
aluminumO.1] Oy In the perovskite mold multiple oxide powder 250 section, instead of, An empirical formula [La0.5 Sr0.2 Ba0.2 
Ce0.O5NdO.O5] and [Cr0.1 Mn0.3 FeO.1 nickelO.1 aluminum0.05Ti0.05] The perovskite mold multiple oxide powder of Oy is made into the 
250 sections. Except having used the amount of the platinum support cerium oxide (La0.01Zr0.32Ce0.67Ox) powder of 0.1 % of the 
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/eight of platinum support concentration as the 250 sections, the upper catalyst F was acquired according to the example 1. 

0046] In the A mold zeolite powder 400 section of example of preparation 4Si02/aluminum2 03 =15, instead of, The 100 sections and 

he X type zeolite powder of Si02/aluminum203 =15 are made into the 100 sections for A mold zeolite powder of 

!luminum203/aluminum2 03 =15. Empirical formula: [La0.6 Sr0.3Ba0.1] and [Mn0.4 Co0.4 Fe0.1 aluminumO.1] Oy In the perovskite mold 
nultiple oxide powder 250 section, instead of. An empirical formula [La0.5 Sr0.2 Ba0.2 CeO.05NdO.05] and [Cr0.1 Mn0.3 FeOJ nickelO.1 
iluminumO.05TiO.05] Oy Perovskite mold multiple oxide powder is made into the 100 sections. Except having used the amount of the 
•alladium support cerium oxide (La0.01Zr0.32Ce0.67Ox) powder of 0.1 % of the weight of palladium support concentration as the 600 
ections, the upper catalyst G was acquired according to the example 1. 

0047] In the A mold zeolite powder 400 section of example of preparation 5Si02/aluminum2 03 =15, instead of. The 50 sections and 
he X type zeolite powder of Si02/aluminum2 03=15 are made into the 50 sections for A mold zeolite powder of Si02/aluminum2 03 
: 15. Empirical formula: [La0.6 Sr0.3 Ba0.1] and [Mn0.4 Co0.4 Fe0.1 aluminumO.1] Oy In the perovskite mold multiple oxide powder 250 
;ection, instead of, An empirical formula [I_a0.8 Sr0.1 Ba0.1] and [Mn0.1 Co0.9] Oy Perovskite mold multiple oxide powder is made into 
he 100 sections. Except having used the amount of the palladium support cerium oxide (La0.01Zr0.32Ce0.67Ox) powder of 0.1 % of the 
weight of palladium support concentration as the 700 sections, the upper catalyst H was acquired according to the example 1 . 
0048] In the A mold zeolite powder 400 section of example of preparation 6Si02/aluminum2 03 =15, instead of, A mold zeolite powder 
>f Si02/aluminum2 03 =15 is made into the 50 sections. Empirical formula: [La0.6Sr0.3 BaO.1] and [Mn0.4 Co0.4 Fe0.1 aluminumO.1] Oy 
n the perovskite mold multiple oxide powder 250 section, instead of. An empirical formula [La0.8 Sr0.1 Ba0.1] and [Mn0.1 Co0.9] Oy It 
insiders as the perovskite mold multiple oxide powder 50 section. Except having used the amount of the palladium support cerium 
>xide (La0.01ZrO.32Ce0.67Ox) powder of 0.1 % of the weight of palladium support concentration as the 900 sections, the upper catalyst 
^ was acquired according to the example 1. 

0049] In the A mold zeolite powder 400 section of example of preparation 7Si02/aluminum2 03 =15, instead of, The X type zeolite 
>owder of Si02/aluminum2 03 =15 is made into the 50 sections. Empirical formula: [La0.6Sr0.3 Ba0.1] and [Mn0.4 Co0.4 Fe0.1 
iluminumO.1] Oy In the perovskite mold multiple oxide powder 250 section, instead of. Empirical formula [La0.9 Sr0.1] Oy Perovskite 
nold multiple oxide powder is made into the 50 sections. Except having used the amount of the palladium support cerium oxide 
La0.01Zr0.32Ce0.67Ox) powder of 0.1 % of the weight of palladium support concentration as the 800 sections, the upper catalyst J was 
icquired according to the example 1. 

0050] The beta-zeolite powder 600 section of example of preparation 8Si02/aluminum2 03 =25, ZSM5 of Si02/aluminum2 03 =50 In 
:he 200 sections and the USY100 section of Si02/aluminum2 03 =25, instead of. According to the example 2, the down-stream 
catalyst K was acquired except having used [ the amount of beta-zeolite powder of Si02/aluminum2 03 =25 ] the 50 sections and the 
amount of USY of Si02/aluminum2 03 =25 for the 800 sections and the amount of ZSM5 of Si02/aluminum2 03 =50 as the 50 
sections. 

.0051] In the beta-zeolite powder 600 section of example of preparation 9Si02/aluminum2 03 =25, instead of. According to the 
sxample 2, the down-stream catalyst L was further acquired except not using ZSM5 of Si02/aluminum2 03 =50, and USY of 
5i02/aluminum2 03 =25, using the amount of beta-zeolite powder of Si02/aluminum2 03 =25 as the 900 sections. 
!0052] ZSM5 of example of preparation 10SiO2/aluminum2 03 =50 The 200 sections, The USY100 section of Si02/aluminum2 03 =25 
s replaced. ZSM5 of Si02/aluminum2 03 =50 The 400 sections. According to the example 2, the down-stream catalyst M was acquired 
jxcept not using beta-zeolite powder of Si02/aluminum2 03 =25 further, using the amount of USY of Si02/aluminum2 03 =25 as the 
500 sections. 

.0053] According to the example 9, the down-stream catalyst N was acquired except having used the beta-zeolite 900 section of 
Bi02/aluminum2 03 =50 containing 0.5 % of the weight of boron, and 0.1 % of the weight of calcium instead of the beta-zeolite powder 
)00 section of example of preparation 1 1 Si02/aluminum2 03 =50. 

!0054] The beta-zeolite powder 600 section of example of preparation 12Si02/aluminum2 03 =25, ZSM5 of Si02/aluminum2 03 =50 In 
:he 200 sections and the USY100 section of Si02/aluminum2 03 =25, instead of, The beta-zeolite 700 section of Si02/aluminum2 03 
=25 containing 0.1 % of the weight of Lynn, 0.1 % of the weight of magnesium, and 0.1 % of the weight of palladium. ZSM5 of 
Si02/aluminum2 03 =50 containing 0.1 % of the weight of platinum, 0.1 % of the weight of boron, and 0.1 % of the weight of calcium The 
100 sections, According to the example 9, the down-stream catalyst O was acquired except having used the USY100 section of 
5i02/aluminum2 03 =25 containing 0.5 % of the weight of Lynn, and 0.1 % of the weight of calcium. 

.0055] According to the example 1, the upper catalyst P was acquired except having used only the A mold zeolite powder 900 section 

pf example of comparison preparation 1 Si02/aluminum2 03 =15, and the silica sol (Si02 as concentration 20%) 500 section. 

.0056] According to the example 1, the upper catalyst Q was acquired except having used only the example of comparison preparation 

2[La0.6 Sr0.3 Ba0.1] [Mn0.4 Co0.4 Fe0.1 aluminumO.1] Oy powder 900 section, and the silica sol (Si02 as concentration 20%) 500 

section. 

.0057] According to the example 1, the upper catalyst R was acquired except having used only the palladium support cerium oxide 
.La0.01Zr0.32Ce0.67Ox) powder 900 section of 0.1 % of the weight of example of comparison preparation 3 palladium support 
concentration, and the silica sol (Si02 as concentration 20%) 500 section. 

.0058] Powder B880g and powder D280g which was obtained in the example of comparison preparation 4 example 2, and 40g of 
activated aluminas and 1500g of nitric-acid water solutions were fed into the magnetic ball mill, were mixed and ground, and the slurry 
A/as obtained. This slurry liquid was made to adhere to the nature monolith support of cordierite (1.0I_ 400 eels), the slurry of the 
surplus in a eel was removed and dried in airstream, and it calcinated at 400 degrees C for 1 hour. This activity was done twice and the 
oatalyst of the amount weight of coats of 60g / L-support was acquired. The amount of palladium support was 146.67 g/cf (5.18 g/L) 
[catalyst S). 

[0059] Subsequently, with the powder E470 section obtained in the example 2, the zirconic acid ghost powder (powder F) 300 section 
[Lai mol %, Ce20 mol %, and Zr79 mol %), and the activated— alumina 30 section, 1500g of nitric— acid water solutions was fed into the 
magnetic ball mill, they were mixed and ground, and the slurry was obtained. This slurry liquid was made to adhere to the above- 
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nentioned catalyst S, the slurry of the surplus in a eel was removed and dried in airstream, and it calcinated at 400 degrees C for 1 
iour. This activity was done twice and the catalyst of the amount weight of coats of 100g / L-support was acquired. The amount of 
hodium support was 13.33 g/cf (0.47 g/L) (catalyst T). 

0060] Subsequently, after making a barium acetate solution adhere to the above-mentioned nature monolith support of catalyst 
component support cordierite, calcinated at 400 degrees C for 1 hour, 10 g/L was made to contain as BaO, and the down-stream 
catalyst U was acquired. 

0061] The beta-zeolite powder 600 section of example of comparison preparation 5Si02/aluminum2 03 =25, 2SM5 of Si02/aluminum2 
)3 =50 The 200 sections and the USY100 section of Si02/aluminum2 03 =25, With the 500 sections, 1500g of pure water was fed into 
he magnetic ball mill, the silica sol (Si02 as concentration 20%) was mixed and ground, and the slurry was obtained. This slurry liquid 
vas made to adhere to Catalyst U, the slurry of the surplus in a eel was removed and dried in airstream, and it calcinated at 400 
legrees C for 1 hour. The down-stream catalyst V of amount weight of coats 300 g/L-support was acquired. 

0062] The beta-zeolite powder 600 section of example of comparison preparation 6Si02/aluminum2 03 =25, ZSM5 of Si02/aluminum2 
)3 =50 The 200 sections and the USY100 section of Si02/aluminum2 03 =25, With the 500 sections, 1500g of pure water was fed into 
he magnetic ball mill, the silica sol (Si02 as concentration 20%) was mixed and ground, and the slurry was obtained. This slurry liquid 
vas made to adhere to the catalyst U acquired in the example 4 of a comparison, the slurry of the surplus in a eel was removed and 
Iried in airstream, and it calcinated at 400 degrees C for 1 hour. The down-stream catalyst W of amount weight of coats 200 g/L- 
;upport was acquired. 

0063] The specification of each catalyst acquired in the above-mentioned examples 1-12 of preparation and the examples 1-6 of 
:omparison preparation is shown in Tables 1 and 2. 
0064] 
Table 1] 
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[0065] 
[Table 2] 
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[0066] examples 1-12 and the examples 1-7 of a comparison — the following durable conditions performed durability for each catalyst 

acquired in said examples 1-12 of preparation, and the examples 1-6 of comparison preparation. 

[0067] 

Durable conditions Engine displacement 3000 cc Fuel Unleaded gasoline Catalyst inlet gas temperature 500 degrees C Durable time 
amount 50 hours Inlet-port gas presentation CO 0.5**0.1% 02 0.5**0.1% HC About 1 100 ppm NO 1300 ppm C02 15% A/F fluctuation 
2750 times (65 seconds/time of periods) 

Period: A/F=14.6 55 seconds Fuel cut 5 seconds Rich Spike 5 seconds (CO=2%) 

[0068] Subsequently, it installed in the evaluation system which shows each catalyst after durability to the catalyst arrangement and 
drawing 1 which are shown in the following table 3, and the catalyst equipment for exhaust gas purification was obtained. The approach 
of purifying exhaust gas was performed on condition that the following using each equipment 
[0069] 

Purification evaluation conditions Engine displacement Nissan Motor Co., Ltd. make V type 6-cylinder 3.3L Fuel Unleaded gasoline 
Evaluation mode LA4-CH (A-bag) 

[0070] The evaluation result (emission value) measured on the above-mentioned purification conditions about each example and the 
example of a comparison is shown in Table 3. 

[0071] However, a cold HC discharge arranges TWC to the catalyst arrangement 1, and measures base emission. TWC is arranged to 
the catalyst arrangement 1, it arranges each catalyst to arrangement 2 and 3, and the cold HC amount of adsorption is taken as 
difference with the above-mentioned base emission (for [ of LA4Abag ] 0 to 60 seconds). The amount of non-purified desorption HC 
considers difference with the base emission after 60 second as the non-purified desorption HC to the above-mentioned cold HC 
amount of adsorption. Moreover, [Equation 1] 



http://www4jpdl.ncipi.gojp/cgi-bin/tran_web_cgLejje 



2004/12/24 



9/10 ^— is 



MIHC«Mfc*P= X100 

The amount of desorption HC purification = it measured as an amount of cold HC amount-of-adsorption-non-purified desorption HC. 

0072] 

Table 3] 
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[0073] 

[Effect of the Invention] The exhaust gas purification approach according to claim 1 combines a catalyst with oxygen storage / 
emission ability, and the catalyst which has hydrocarbon adsorption and decontamination capacity. By supplying oxygen required for 
purification in case the catalyst which adsorbed the hydrocarbon in the low-temperature exhaust gas immediately after engine starting 
discharged by the internal combustion engine is desorbed from a hydrocarbon by the rise of catalyst bed temperature The purification 
engine performance of a hydrocarbon can be improved and the hydrocarbon discharged with un-purifying can be reduced sharply. 
[0074] It adds to the above-mentioned effectiveness and the exhaust gas purification approach according to claim 2 is Si02 / 
aluminum 203 as oxygen adsorption material. When a ratio uses 20 or less A mold and an X type zeolite Emission with separation and 
adsorption is easily controllable by the temperature change of a catalyst bed alternatively [ oxygen ], in case it is desorbed from a 
hydrocarbon by the rise of the catalyst bed temperature which adsorbed the hydrocarbon, oxygen required for purification can be 
supplied and the purification engine performance can be improved. 

[0075] The exhaust gas purification approach according to claim 3 can control that the zeolite used as oxygen adsorption material is 
destroyed by heat in addition to the above-mentioned effectiveness, and this zeolite can aim at maintenance of the engine 
performance which separates, adsorbs and emits oxygen. 

[0076] In addition to the above-mentioned effectiveness, the exhaust gas purification approach according to claim 4 can aim at 
improvement in the engine performance by which this catalyst dissociates and adsorbs oxygen, when thermal resistance contains an 
oxygen migratory high, high ingredient 

[0077] In addition to the above-mentioned effectiveness, the exhaust gas purification approach according to claim 5 can aim at 
improvement in the engine performance to which this catalyst emits oxygen. 

[0078] In addition to the above-mentioned effectiveness, by combining various hydrocarbon adsorption material, the exhaust gas 
purification approach according to claim 6 adsorbs the hydrocarbon kind discharged at the time of the low temperature immediately 
after engine starting at high effectiveness, and can improve the decontamination capacity of the hydrocarbon moreover desorbed from 
a noble-metals component by contacting hydrocarbon adsorption material. 

[0079] In addition to the above-mentioned effectiveness, the exhaust gas purification approach according to claim 7 adsorbs HC kind 
discharged at the time of the low temperature immediately after engine starting at high effectiveness, and moreover, since the 
structural change and performance degradation after durability are small, it can attain delay-ization of a desorption rate. 
[0080] In addition to the above-mentioned effectiveness, the exhaust gas purification approach according to claim 8 can control the 
catalyst performance degradation resulting from reduction of a catalyst component. 

[0081] In addition to the above-mentioned effectiveness, the exhaust gas purification approach according to claim 9 improves the 
purification engine performance further, and can control the catalyst performance degradation resulting from poisoning of a catalyst 
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omponent. 

0082] In addition to the above-mentioned effectiveness, the exhaust gas purification approach according to claim 10 improves, carries 
•ut sintering control of the low-temperature activity of palladium further, and can improve endurance. 
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« NOTICES * 

IPO and NCI PI are not responsible for any 
lamages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
>.**** shows the word which can not be translated. 
Un the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 

^Drawing 1] It is the schematic diagram showing an example of an evaluation system which enforces the exhaust gas purification 
approach of this invention effectively. 



Translation done.] 



http://www4jpdl.ncipi.gojp/cgi-bin/tran - web - cgi_ejje 



2004/12/24 



(19)H*B#tW (JP) (12) Q H 43f ^ ^ (A) <ll)1$ifflJ«&W## 

#^2000-42368 
(P2000 -42368AJ 
(43)&BBB ¥j£l2¥2 )315 3(2000.2.15) 



(51)Inta. T 
B 0 1 D 53/87 
B0 1J 21/16 
23/63 
29/068 
29/076 



F I 

BO ID 
BO 1 J 



53/36 
21/16 
29/068 
29/076 
29/16 



OL 



B 
A 

A 
A 

i± 13 m 



3G0 9 1 
4D04 8 
4G0 6 9 



w*a\zttt< 



(21)fflB|»# 


^ffspi 0-21 1038 


(71)taBBA 


000003997 










(22)ffiKB 


(1998. 7. 27) 












































#3SUlli^£?1tf^llK^Br2#ift B£ 














(74)«aA 


100059258 



















(54) K6WOfc*3 



(57) [SSffjJ 

(HUB) Vkfc¥m#xZmt1-Z\ztbtz'0. =Bfe5fetofti 

■r$m n * mtJjm *$m-r s r t \z & 5 „ 

®*f6£*rL 1 5 0 X:cD%&&X-&Ut*%B&m • iHbtt 
Lfcte«E*i. ^©tt^iaS 1 5 0t~3 o otroiat 



1 

l#lTif*<offiia] 

[if**ij w&.mm.ii**mt-tz>\-»>ity) . 
m-rz>mmFrmm*m\^2 o otc-4 o o < c*>i&g*£-r- 

*G-tzmit7tm<&mtt t a&jr 1 «r**i-5tt«£«:E 

BU 1^±i*llfcEBLfc^»W=Ji*«»=#*# 

Lfcttjjtis, *<oi&mig&m i s o*c~3 o ox.cDm.rn 

feTtt«©ttJfcfcSt***#*&£ ft5 J: 5 CJbEttttEB 
«s»3feSJr. «&E^<n^tt±*fBotta«tt»i f t'©» 

So 

[if** 2] ±**teE«Lfc«S«li, 8tm&mttk 
Lt\ S i O t /A 1 » 0,tfc*5 2 0£AT<OA^iJJ;TJ! 

liters 3] JiStfiflJciEfiLfcttiSEottaS+roja* 

✓M^trflnttS*, Sf^tSSS:fI!}tit4 0 0 , C 

Jt&trr. t *»Jt1-5 r t Sr^tat -fSif** 1 Xtt 2 

[Sf**4] ±SE«fcE«Lfc«Httt. 
[A] [B] O, 

(*; c t 5 . AliLa^ Sr. Ba. Pb, NdSyCe^ 

btt^mi:'om\ih.ti-mu±<07tm. bum, t 

i. Cr. Mn„ Co, F eWN i frbteZ&X 958 

5r#® t -T5 if ** 1 ~ 3 v vm*»«>*e*«>***f * 

[if** 5] J^M^EBLfcftfeggfi, e&s^/x 
7 V> f7 M. fciaHf Ufc-lr V -7 J*mt®> * -5 £ i: 
t i"3 if** 1 ~ 4 f£ft<Dgm#* ^t^fe. 

-nizL±(D&.mt. ismr/us-j-b. -tyrmmt, 

b Sr<^« b 1"5 if** 1 ~ 5 ffi*W3tfeSL# * »ft#lfc. 
[!S**7] «^k**»*»«» '<?99*, 



(2) 2000-42368 

2 

5 if** 6 k*w>#*s#* mt^m. 
[if**8] «-fb**»»*rji©±»K, ^7 5?i?a 

i 95gtfn7 , c-a«Ji(737c*S:^JR^T-l~4 0^-A 
"/o&TJHr y?A£60~98 ^-/u%^trfc U ? J*mt%) 

If** 6 xii 7 IE«cWgMa#;*fHfc;frSu 
[if** 9] «<fls***8Wi«>±»fcEBLfc'<? 

J: 9 illittfc-WWJiWTc^&^JR^T- 1 ~ 3 0 

7 0~9 8 v'A' =» = £ J^kM 

t, tSttT /i' 5 5 «fe«J*»/i*SEB**t 5 

r t Sr#® t i-5W ** 8 ^M.(om^,i3^m\L^m. 

[if** i o ] aHfc**»*«-«©±»i=, r/i>2 y 

< it>-«a«**SixS=5c*at*SE«*n*r i£<l# 
tt t 1"5if ** 8 Xli 9 *i«fc#8u 

20 [0001] 

thcj t^-r) , -mtzam (sat rcoj t^i-) 

RTJ3Ht&it®> (£JTF> TNOxj t^-T) # 
HCSrSb^<j^-fk:i-5r t^x-#5#«^^^b 

[0 0 0 2] 

30 -e«>»^tt*«+»-c* < » vfritrnvm u < 

#^^*<7?^k7k^ («T, r 3 -/wKHCj t# 

[0 0 0 3] A^-5HCK*$tSrfflV^c^^^^kffl 
«j«tbTli, Mill, ^¥6-7 4 0 1 9^m. 

7-144119 #53^1 6- 1 4 2 4 5 

7 94&«L ^BS^F 5-5 9 9 4 2 ^#XI±!|f B8¥ 7 - 
40 1 0 2 9 5 7^^»rM^:$nXV^t>Wj!i 5 fc ; 5. 

[0 0 0 4] 7 4 0 1 9-i-^tril, #«,cl 

3 ^5 H C £vM gSt^lr Efi LfcHCKIr 
mz— ^om#«5St!SSr^J9«I^T. T* 

[0 0 0 5] Itr^ 5 ? 7-144119 -§-<a«Hril. ^> 
50 jfcT«fft©HC»##©R»S&*«:l6l±aE-e\ W8k© = 



(3) 

3 

5„ 

10 0 0 61 <Wffl¥- 6-142457 *^f«»ri±, 

t0 0 0 71 4fBfi¥5- 5 9 9 4 2^®I-I4, ftfe^lS 

[0 0 0 81 #B§¥7- 1 0 2 9 5 7 %-'£m~ 

[0 0 0 91 

ISte$nytHC©**fSrfflV>fc^5fe<D>'X-7 i AT-|i, H 20 

H C ^JBfcBI Lt V u 5 v *s a v Srjgft: £ HirT L * 
[00 101 HC®ig$t<DR^a^>[6]_h-^ffi£ 

«V^HC!SiSf«-* ! M*HTV^„ 30 
[0 0 1 11 HCf*Wii^K,8t5HCOM 

s^t t aaai h c <omcxm tria 5 iz*>\z^%m a u 
r±isa«-c<D*«iE?sHt-«M:tt«*»n:i-* t v % 9 nan 

A ; $j o fc 

[0 0 1 21 feoT, ;*:3§9§<D@tfH4, teia*»^^Sr 40 
[0 0 131 

[^Jl£<&?{fei-?>fc«><£>3M8:l -hEf&JS 



Si2 0 00-42368 

4 

ot, »#Lfca-^KHC36«llt«i-5BlWHCi«ta 

[00141 §S#*g 1 E*0#ft*f^iMi*ifel4, 

ftfeS£JBfflJ?iiS&ffl.a»fe 2 0 0 c CO?£g^T-^ 
#L20 0*C~4 0 O'CO^S^r-Sf^lSctiitgSr'ft-r^ 
H15 0*C©a«*-ei)ifl:**»»«S:*L 15 0t 
#ift&«i:«:£*ri-5«i8t&E1tU WE-tSMKE 

1 5 0*C~3 0 0t:oi&*tf-elJMfc**S:R« • 

[0 0 15J W#*2E*«iWl#*HMfcaifcl4, HI* 

WURtfl-iLT, S iO./Al.O.Jt 
*S2 OglTWASJJJz^X-^^^-f h i £ «r 

[0016] BI*J3l3E«t©#*^jMSSfifel4. H5* 

« i x»4 2E*«*Ms^^iWt*ifefcj3v^r» ±st«fc. 
EaufcttiSEwfttjaES+wiaAdM o ot:u:itiei&RE 

#*«MS«:W9»;t-C4 0 0 , CBLh<73i£S£tlHa#*ai 

[0 0 17J »**4E«tro»ft^^tffk*lfel4» it* 
9 1 ~ 3 l^i , n^^^E«£(D^>t^^^^k^ffi^rfcv^ 
■C, ±««^E« bfc»«E*^ [A] 

[B] O, (5£«P. At4L a, Sr. Ba x Pb, Nd 

SVC et>>t>*Z&i:Vmitx1z-mu±<07im, B 

B, Al, Ti. Cr, Mn, Co, FeMNiH 
[0 0 181 BI*jgi5E«E©»«lif^jM:*8fel4. If* 
[0 0 19] W**6E«<o»«^^JHk*ifel4. If* 



(4) 



S M 5 , USYWJ- h*»b*5»J:Daii 
5? -7 A&tfn v? ? Art* ib ft £ 9 iSIf ftfc— «£*±tf> 

1-5. 

[0020] if **I 7 e*»**#*iM::fri6tt» It* 

[00 2 1] »*qi8E««)»«3!f^»ft*ifeli, It* 
m<D±WZ, s<7WJ»t. is/V=i-?* s 

[0 0 2 2] HS*«9E«ro#*^^^fk*aii. It* 20 

_fcttl=. 3E»w» n-^A, ir!J?A, A 

1~3 0^/W%S*/W==^A&7 0~9 8%^tfv J /i'= 

[0 0 2 31 lt*^l OB*<D«W^:*iMrfrtfctt. it 
J«t«lO±Sfc7yu* i> 4IfiV7/^ J) ±fi&JR 

[0 0 2 4] 

i¥£m<onm<vj&mi *&m<r>vm.#xmtjjmbvx 

14, rt«S«B8A»?>#ia**t5=->'5 ? ^*&»*««><S»# 

{RUlc, flfejftj'iB&a'BB^b 2 0 0t;t>B&4r?#ft?tf 

12 0 0*0—4 0 OT:©a«*TB*ttWB«r*-*-*B 40 
StfKBttfc^WI-ittSSEfcEBU ^w7M:i£*> 
t>15 OtIWBB*rcBflyfc»B»E*:*L 1 5 0*C<D 
»*«-c$Mfc*» SUV • JMkttfc^ri-SWflakSJRW 
&B^&;Mtt!ri-SftGK*eBU ttE-hftffi£EB 

/^Irllt, i»T««fcEllLfc«a*«. *<Df&m§ 

i 5 o*c~ 3 o ot;©«K«T$Hfc*aif srBit - » 
M^ns «t o e±ejiftKEB*sR££tu itE^^ 



200 0-42368 



6 



[0 0 2 5] ±B«fcEBLfctt«a*£*i-*B*ttB 
(=>B*«:B*ttfc$Mt • 5S iOi/AhO 

5» grt?*^ h bikjib&*:£ 

a*»b 2 0 0TC©B£B.T?SM*:tf* + *>B*4:W*Wfc 
dR'ttfU 2 0 Ot«>5>4 0 0 < C<^)iaS«T-K*S: 

si±, mm iLfefcoiog~3oog *»ttiBft±<o a 
[0026] *fc, &±ffiw<Di&mm'p<o)sM m&m 

^ + fc&gfcttiB*KSL-Tfi& ; £r8iai) 7554 0 00 

»**-r*ft^«BSr«19»4.5**, ^^144 0 00 
K±©B*©a^#*#B*»»ttfcB*tatrw b %m 

[0 0 2 7] SLfc, «Ui««U:E«bfcttttd». fe&ffiJf 
BB©J;#te J: 9 2 0 0 < CEA±<7?SS^cT-^*Sr^ai-r 

[A] [B] O, 

(AI4, La, Sr, Ba, Pb> Nd> CeH45 
BJ:9»Haxfc— «£JLh©5c», BI4, AL. Ti, C 
r,Mn, Co, Fe, N e «fc 9Sl4Hfc— 

CM4B*&**U ytt^S-TcSS^S^f-ffiSr 

[0 0 2 8] JEfc» »±«HfcE«b*:ft6«E*, 
ig-^roi^-lct •? 2 0 0 c CEJ'.±i7?jag^cT'®SlSS:*S:aii- 

&^RV/XI4/<7^!>Aa«fir y ^AgKfc&S: 
$#$-ar5r ttcioT, ±ift«icE«ufc««JtroBX 
<4A5l6]±b, KTB«KEBUfc«a©KJt«<k*Bo 

[002 9] ±St(iltcEBbfcfi4|«755^*i-5®mRTiS 

• &&m*G-tz>wn<D<grntiimm;b lti±. ±ie, s 

iO./Al.O, JfcA* 2 0 KTiOAlRVXSift? 

■BrT, ±Bttftt lLfcfct)10g~300g b 
v\ K^BtJS • ttftBfctfi-Stmottffl*:** lOg* 



7 

»-r?tt»*H4iBa s +#te*fi-tt-J\ am 3 o o g *«*. 

[0 0 3 0] T*«»CE«**V5» isa*T?#m 
$3x5^k**Sr®«P-t-**t^i:UTtt, S i o,/A 
1 . 0,it*S2 OWJiroZ SM5, USYStfS-ft 

J*Mfc**!R**t©ttJB*tt, tt 
ilLfcfc9l0g~300g ftfc**ft 

**r<WBfita s 1 o g*i»-ettR*ttte*«+afc*3i* 

i\ iBfc3 0 0 gfr«:tT*>R»ttfBM:fMaU ggrff) 

ftflfc*, '<!) ?Aft*«ifettt5ri:KJ:oT, tt 

li 1 g ~ 3 O g , gttT -m 10g~300g, -t 
!'Tt»l45g~10 0g > iy/U=i-9M.mtmi5 
g~l 0 0 g, ^JJ VMt&mxi-X g~5 0 gt-fcSr 

[00 3 1) JE»=. ^<k*iSK3Br«-<05S5STIw*Jlt5« 
iS^tt i:, 3-*KHCO»lt«Ut± 

0. lit%i>t>10li%t*5„ 0. lfiS%*iK 
[0 0 3 2] Kfc. «fk**»»«~C»»UfcHC*SK, 

£JS&gT?l~4 0*/W%-lry '7i»£:60~9 8«A4l 

ft ±£-£5*: ft, '<?2?9***ttttrit&JI<t'.z. S^/w 

«gA±<a7c§R«r&JR»3*-Cl~4 0*/w%-fer!l 9 
A£6 0~9 8 *^%£trfc !) 5 

^J-C-#5o W»5^5^!>A©ttffiili, ftfeg£ 1 L fcfc 
9 1 g ~ 3 0 g X'h*> Z. k WHH£flB0>Aa>&ffS L 



#5§2 000-42368 

8 

5~10 0gT-fo5. 5 z*miZt1t$tl:&&m<T>%& 

mmhti-r. 1 oo s±5*<«MiL-cfcafcA»i*tt: 

[0 0 3 31 JEK, /<7^l?AOB«ittmttiS; 

± 5 »tf;h.fc-«EA±<05cSH 
1—3 0*A'%v 5 /»'3=-!7AS: 7 0~9 8 ■=E-/l'%-&tf 5? 

[0O3 4] *»*»5*^A'= = ^A»t«Wfe U 
SI4 0. 0 lt/u%*^3 0*/u%T-*j5„ -fey ^a-^ 
Wi* 5 0 . 0 1 *A-%*i|-ei4 ZrO, ro^roi^ £ & 

0 £iS;t 3 t i W&m^iSfn tt< ttJS K BET 

&fflSS4, ttSSEl LfefcO 5~1 0 0 gTfc5. 5g* 

mt*t%&**&*<o&tomm<b*i-r „ 1 o o g «t <? 

[0 0 3 5] *fc» ^9^»AK>ffi:iafiH4«:l«a±i-5fc 

ft, t/w* y 4*&y/xiir^* y ±s^RSr$*i- 

>^>^dSfe^„ ^5xi^tfl±tt!llLtl~ 

4 0gtfc5, 1 g*jST-|4, HCa^m^:Sl->(*-r5 

■T. SIC, 4 0 g^Stttf S^itiM^ft^f 
[0 0 3 6] 

[0 0 3 7] liWl 

5 i O t /A 1,0,= 1 5 cOASif h^*Sr4 

0 OSC, *a^i£^; : [ L a o.« S r o.i B a o.i ] [Mn 
0.4 C o o.4 F e o.i A 1 o.i ] O.ro^o^^^ h 
S»a-IMMM&*fc 2 5 0 g6, /< 7 V V 0 . 
l%tfV<7v^ivi§j$-fc f !7ASEft« (Lao.oiZr 
.uCeo.orO.) «&*4r2 5 0gCt, ->y*/yu (S 

1 O t iSK <t Lt 2 0%) tr5 0 0$Bi:, *t*2 000 
g i A- S/WC&AU ^-WU^yy 



(6) 



Jflflc (1. OL, 4 0 0t/V) \ZttmZ-£. ffifcfltfcT 
±^ft<D£ffl<DX7 ])— • f£«L> 4 0 o'er- 1 

fclBMUftLfc. I(0^5:2SW\ =>-h*M3 0 
0 g/L-S»<B±«E*M«A*:»fc. /<75?^Afi*i 
{42. 12g/cf (0. 075g/L) tfcofc, 
100 3 8] iSMglJ2 

S i Oi/A 1 , O, = 2 5 (O0 -if^-^^T 6 
OOSB. S iO,/Al,O. = 50roZSM55r20 
S iO,/AhO, = 2 5WUSYSrlOOSt 
i, (SiO,ftSiLT20%) 1:500 10 

Ut. 5 O O g t titt^S/Hrft^U S 

■6- • ^tt?.7 y-Sr#fc :o^7P-iS^-^ 
x7^f M^/P^fift (l. ol. 4 0 0-fe/u) \ztf 

»u 4ootti^«Lfc„ z.<oim*2affi 

V\ a- MIS2 O O g/L-M©±jS*tlS:tfc 
(fefej&B) . 

10039] t!) ■=E-/t-% (CeO,lr^i|Lt 

8. 7fig:%) , S^as^AS*/!-* (ZrOtKgl 
Itt6. 3*S%) £7^*:' 2*^% (La.O. 20 
tr^UT5. 511%) Ir^tSr/t'St^ (t& 
5feA) 1^^<7^^AtK^S:^SU. 15 0tfl 
2Bjffi&.mVti'&. 4 0 0tfl«(SLt ( PdS 
»T/U5-7-!^5|C (*&*B) &#fc 0 COi&jfcBOP djg 
«htl lli%f*ot. 
[0 0 4 0] *7S9l'\*JV% ( L a , O, KWkW LT 
211%) t^3 = ^3 2^ (ZrO.tC&g: 
UT2 5lt%) i^ts* I) -^mtVo®* (&*C) 
trfilfltt'<7'?;9-*.*)gtt«:$«U 15 0tfl2ffl 
«£j*Lfc&. 4 0 0ttlW«l,T, Pdfift-fe!) 30 
V&WfoM (La,.«Z r,.»Ce,. r O.) (f& 
5fcD) £#;fc„ w<D*&5tCD<DP d«£l4 2. 5lt%f 

[0041] -hl£&*B 8 8 0 g. S*D2 8 0 gl g 
teTA- 5t40g & tfffi&Tfcigifc 1 5 0 0 g *W&.i£- 
/K;W:gAU. I^-^UT^7i)-l:#fc. CO 
^y-ffifcte&BKtt*;*^ 3&ac£KT-fc/Uf*30& 
PJro^^y-Srl** • ffcJSL-s 4 0 0ttmKMl 
fc. r<D^SI«:2§[ffV\ =-Mli260g/L- 

/<7-^'>A{BStli 1 4 6. 6 7 g 40 
/cf (5. 18 g/L) T-foofc (fefeg£C) „ 

10 0 4 2)^^, Z r 3fi%S:ai$LfegttT;u 
S ■*■*»* OBfcfeE) trffi^avJ^ATK^^Sb, 

i 5 o'er- 1 2 *mt£flfcbfc.&. 4 o o'er- 1 WBife* 

LT. RhfijfZr 3lt%-Al,0,K* (t&5fc 
F) 4r»fc. C0?^*F<DRhjg«t4 2. 0lf%ffc 

[0 0 4 3] ±JE&5fcE$:4 7 Og&fc, La HE-z^/o, 
C e 2 0^e/U%, Z r 7 9 -*/U%<E> v?^ = = 7 J±mtV3 
fcfcfc m^F) &3 0 0SBi, g&TA-ST-a 0S6t. 50 



2 000-42368 

10 

ffi^TK^jS 1 5 0 0 g £&tt*-A-$/H:i«:AU &£ 
• »Lt^7 J)-S:#fc. :»^7 i> C I' 

«£*IL, 4 0 0tT'lW«Lfc„ C<75fNiS:2gfT 
V\ 3 - h ill 3 0 0 g / L -a*(OttliS:#fc„ p 
•^{'Ajflfiilin. 3 3g/cf (0. 4 7 g/L) 
T'fcofe (fcfe&D) . 
[00 4 4] #CV-T% ±K««Ej*#e#'=-5?*7W H 

0 O^T* 1 B#fUWIj*L, BaOiLtl0g/L^t 

[004 5] MIW3 

S i O./A l , O, = 1 5cDAM-tf^-7-T h*&*4 0 
OgPtCft^O. S i O./A 1 , O, = 1 5<DXm-2* 
7-f h$&5fc£r4 0 OUt L, m.f&&: : [Lao, Sr 
o.j B a o.i ] [M n 0.4 Co o.4 F e o.i A 1 o.i ] 

K) . [ L a o.s S r o.t B a o.t C e o.osN d 

ok] CC r o.i Mno.i Fei.iNit.iAl o.osT 
i,. K ) Oy^o^*^ h9*S-Kfcfeffcfe&2 5 

oSBtu, e^s^iftfto. i mm%<D <J v 

J*mk®> (L a o.oiZ r o.»C emO, ) *&;fc<OS£r 

2 5 osufc Ltjav^&ui-ii. i ±.mt& 

S£F=£:»fc e 
[0 0 4 6] ^MW4 

S i O./A 1 , O, = 1 5©Alift7>f h$&*4 0 
Og&.Cftfc)!)* A 1 jO> / A 1 i Oi = 1 5 f Ai€ 
*7<< 1 0 OgB&.tfS i O./A 1 tO, = 1 

SiOXmH*?* M&5fc$:l OOSBi L, IMKA : [L 
a 0.6 S r 0.3B a 0.1 ] [M n 0.4 Co 0.4 F e 0.1 

ai..i) a^D^*^hS^«s*2 5 

OSC^ft^O. *&J*5£ CL ao.s S r o.* B a o.t C e 
o.osN d 0.0O C C r 0.1 M n o.j F e 0.1 N i o.i A 
I o.osT i ..«] O, <7^n y^^7^ hBXMfttlMft 

'<9is$J*mift*}) (La 0.01 Z r o.mC e 

tSCTl^C, Jb»*«G«r»fc. 
[004 7] WWW 5 

S i Oz/A 1 tO, = 1 5<7)AMif^^-f M$*4 O 
OffildftbD, S iO,/Al:0, = 15^ASi?t 
^^T h^*5r 5 oaiSl/S i Ot/A 1 1 0,= 1 50 
XBif*?^ htt£*5 0tt&U CLao.. 
S r 0.3 B a 0.1 ] [M n o.< Co o.« F e o.i A 1 
o.i] O f <0^n^^*>f hS«-fr|Mfc»»*2 5 0« 
lCffcb!K iiaj** [L a,., S r o.t B a,.,) [Mn 
d.»Coo.»] O r ^a^*-Y hS*^iWt4fct&* 
Sri 00§Bi /<9^^Afi»Wflto. lfii%co/< 
7is$J*&.W±V VJ*m\Jto (L a o.oi Z r o «C e 
0.07O.) »*^*S:7 0 0»i:UTfflv^fcet^W:, * 



11 

[oo4 8] wamme 

S i Ot/A 1 z O* = 1 5<OAlft7>f h«&*4 0 
OgBKttfrtK SiOt/AhO^lS^ASft 

ht&*S:5 OUt U i&J&it : [L ao.eS r o.a 
B a o.i ] [M n 0.4 C o 0.4 F e 0.1 A 1 0.1 ) O, 

SLeScS; [ L a o.b S r 0.1 B a 0.1 ] [M n 0.1 C o 

o.t] OttD^vyxzj hmm^mmn^s out 

±»$J*mt®> (La 0.01 Z ro.nCeo.6iO,) 

<Ofi£ 9 0 0gf$£ Ufflt^H#H4, Jllfeflaj 1 \zmc. 

[0049] mmm7 

S i Oz/A 1 t O, = 1 5^>A^^7>f h*&*4 0 
0U\Zftt>V % S iOt/Al,0,= l 5^XSift 

h»*«:5 0»£ U : tLao.eSro., 

Ba 0 .j] [Mno.4 C 00.4 F e 0 .i A I 0.1] O, 

MS (La,,Sru) O, (O^wjxti^ hM1S 

^■Mfc4*»**:5 ogf$£ u /<7^?Agjf«So. 1 

Ifyo^^^^fijft!) VJ±mt%) (La 0.01 Z r 

[oo5o] mmms 

S i Ot/A 1 i Os = 2 5<£>0-if^^ h*&5fc6 0 

0 3, S i Oi/ A 1 iOj = 5 0OZSM5 2 00 
§15. S iO l /AliO J = 2 5(DUSYl OOailft: 
*>V. S i Oz/A 1 tO, = 2 5£>j3-if;*-9-f h» 
*<£>S;£r 8 0 0g&. SiO,/AltO, = 50(OZS 
M5C73fi£:5 OSB, S i 0»/AltO, = 2 50US 
Y^i«r5 0gEi:frfflV^^lt *JE^j2ic*C, 

[oo5i] mmm9 

S i 0:/A hOi = 2 SCDfl—V*?^ hf^6 0 
OgBlCft*?*K S iO*/AltO, = 2 5<D0-mr 
9>f M»*o*«r 9 0 0S&£ Ltfflv\ 5E«c N SiO, 
/A I t O, = 5 OCDZ SM5fir/S i Ot/A 1 z O 
» = 2 5WSYS:fflV^VWlt 30t«2i::JpC. 
TiftftfcS£L£r*f/c 0 

[oo5 2] mvm 1 0 

S i O t /A I 1 Ob = 5 0<DZ SMS 2 0 0S&. S 

1 Ot/A I t Os = 2 5 (DUSY 1 0 OgHlCf^O > 
S i Ot/A I z 0 3 = 5 OCOZ SM5 Sr 4 0 0U. S 
i Ot/A hO, = 2 5<DUSYO*£5 0 OfBt L 
TfflV\ JEtCS i Ot/A ltO* = 2 50J-ift7 

[00 5 3] MBW 1 1 

S i Ot/A ltO s = 5 0<Dj-ft7>f h^*9 0 



(7) 4$&§2 000-42368 

12 

Og&twftfct) , *<?m0. 5fiS%. ^;U-/-?A0. 1 
S*%£^trS i Ot/A 1 t O, = 5 0 <D & -if ^7 
>T h 9 0 0tt*fflv*fc£WM4* 3£t^J 9 KSU, TSEtt 

[00 54] IM^J 1 2 

S i Ot/A 1 tO, = 2 5<D/3-i?;*-5-Y ht&*6 0 
OgB, S i Ot/A 1 t 0 3 = 5 0<DZ SMS 200 
U. S i Ot/A ! t Ot = 2 SOU S Y 1 0 OgCirft 
t>r>. y>o. lli% ?^>!)A0. lfi%, 
10 /^7v;?A0. llf%Sr^tfSiOt/AUO J = 
2 50j3-if^-^-T b 7 0 OUt. 6^0. 111%, 
*$mo. ili% ^>^o. ififi%«:^trs 
i Ot/A 1 t O, = 5 OOZ SMS Sr 1 0 OUt. V 
VO. 5fi&%, ^>^0, llt%^tfS iO 
» / A I tOi = 2 5<DUSY1 0 0»i SrJBl^fcEW 
ft, ^JS«9iCSpC, T^te^O£#fc 0 
[00 5 5] JtttMgWl 

S i Ot/A 1 tO, = 1 5(?)Alft7^ M&*9 0 
OUt. v-JJ (S i Ozm&t LT2 0%) 5 0 

20 0ttfcO*fcffll*fc£WM4, *S£#Jl lC2f!C, _bg£fefej£ 

[00 5 6] jt ft W«H2 

[ L a o.e S r o s B a o.i ) [M n 0.4 C o 0.4 F e 
0.1 Ah..) Oy©*9 0 Og&t. ->y^^ (S i 
Ot^££LT2 0%) 5 0 0Ut<Dfr&m\*^1t&>*\- 

[00 5 7] itfeiiM^!l3 
s< 7 9 J V AS^ift* 0 . 1 mm%<Ds< 7-/!) ASfSir y 

?M>&1t%d (L a 0.01Z To.atC eo.erO x) (S*9 0 
30 Ogjii, ^>y*//U (SiOrSStLT2 0%) 50 

[0 05 8] tttmmto* 

HllS0!l2-C»e>nfc.»*B 8 8 0 giVft*D2 8 0 g 
StiT/u^4 0 g 5 00gt£ 

fc e Z<DX7 y— ?KSr=i — 5**9-* ^KK^/ y ^S* 
(1. OL, 4 0 0-fe/U) lc^a»$*, ^ggtCTir/u 

ft<o£m<D*7 y— tefe* • a*L, 4oott*i^ 

40 J&SLfco :^Sr2gffV\ n-hflieog/ 
L-fi*ott«t«:»fc. /<7y^a»ilti4 6. 6 
7 g/c f (5. 1 8 g/L) T-fcofc (ttttS) o 
[0 0 5 9] &^T% 3l3tt«|2T»feixfc»*E4 7 0 
pC i: x Lai C e 2 O Z r 7 9 -=e A-% 

(Dit/uzz^tAmtthllftJz mjfcF) 30 oat, Stt 

r/^;t3oai^ ffiwtTkmmi s o o g tsratt^— 

<7)^*J^7y-^4 • f£4SU 4 0 0^1^11 
50 jftLfco w^*Sr2*fTV\ ^-MiilOOg/ 



13 

L-S*WftbHE*»fc. o-^r^S^Slil 3. 33 g 
/of (0. 4 7g/L) T-fcofc (*fe«;T) . 
[0 0 6 0] ±IE«^^ai#3-^*9W h 

OOttl^ftsSl,, BaOtU10g/L4$t 

[00 6 1 J M-JftWBW 5 

S i 0./A 1 , Oa = 2 — £;j-7-f F&5fc6 0 
OSB. S iOi/Al:Oi = 50OZSM5 2 00 
SB. S i 0,/A 1 ,0, = 2 5<OUSY 1 0 OUt, 
'^913-//^ (S i OtjgSt tt 2 0%) £5 0 ogp 
»*1 500 gt STBStttf-A-S /I'tSAt, &£- 

$£**U 4 0 0'CT-l^fP B mfi£UfCo =-Mfii3 0 

o g / l Trnm, v 



(8) 4#Bfl 2000-42368 

14 

* [o o 6 2 j itmmmm 6 

S i O./A l,0, = 2 5roj-ft7^ M&*6 0 
OgB, S i Ot/A 1 » O, = 5 0COZ SM5 2 0 0 
SB, S i Oi/A 1 iOi = 2 5(DUSY 1 0 Opti, 

(S i O t mmt LT2 0%) 5:5 0 02B 
<fc „ SE*1 5 00 gi: SrflStt*— A- 5 /H:gAL, 

W^7P-S:6SEi • ICMU 4 0 0tfier«U 
10 fc„ =>— h»**2 0 0 g/L-Sffo?. TSitteaEWSr 

[0 0 6 3] ±!ESS$!{0H l ~ l 2&tttbtMN8ftl 1 ~ 6 
■tf»5>ixfc#*«©tt«S:* 1 Xtf 2 
[0 0 6 4] 
1^1] 



(9) #§P! 2000-42368 



15 16 





fcJT eft 

It fix 


(e/L) 


PMft 

Cb/U 




i 

fettA 


tL«0 nSrO.JIfeO.I) [Mn«.4OJ).ire0.l MO.I )Oy 
IS» . 1 VWJ>1 7rt.J2Crt.67 n> 
S02 Ml. 


tzo u 

7* n 
75 (i 
30 0 


".orj 




2 
AtttE 


S02/AJ203*25. CSV 
9Q2 zrH. 


120.0 
MLfl 
211.1) 
20 1) 
4 1.0 
1 I (t 
2.0 






Rrf2.S*/L«0.0]7r«.32CeO.*;c* 
AJ2C71 


5. in 
its 




»»2VZr.Vi.V 41203 "" 

l.»0.0lCe0.27rt.r9Oi 

/M2C0 

B»0 


2.1 A 
I.Wl 
i 5 


feNEF 


ILWJ.5.V0.2IUO 2CrOJD>Vrjn.a3| lCrO.1 VMV.3(*^DJt|'c0.1 Nrf1.lAm J Q>T*.I)- 1 >]( k 
WO.iVtKOIHZiOJKVO *57f >* 
S*j2 inl. 


170 0 

;.>tj 

." v CI 

Ml ft 






4 


1 Lrf35cO.2fuojftrt.o3vtfi.fr4r-wj.pl ncrtj.iMBn.3Cu0.TJ rt.i\to.i \w.oi rio.ii*>it k 

rV0.IVTjAAIZf«.»Ce0.C7f J* 
5l02 «* 


7I» 0 

.«}.» 

:«i.u 

IS0.U 


ii. m 






Sf». A003=l5. XV.t'ttH 
(LnOJISffO.IIM.1 KMnO.lCoOSKV 
1 WD . » VI «fl .0 iZxOJiCrt .*7f ) i 
Si02 ml. 


IhJl 

IAJD 
31] iY 

:w.o 


id 

OS! 




6 
ttttti 


SIT72,-AI203-I5. ASt**7tt 
[UO.6SrO.IB4M llVn0.tCn03)f V 
PJD .tVl Jti> -D» ZtO-tlCrt .S7rta 
S»f )2 ml. 




1*4 




7 


S02.AJ2f»3-|3. x»t'l^ff 
|tj4J.95>0.IJ[C«li>R> 
P*).}VUC.ft]ZfO-T2LVD fiTOi 
SOI ml. 


24/Mt 

:m to 


1 H 

0 31 




ft 

MKK 


«02 'AI2(»-25. *!-t>>fl> 4 
SiC3l'At2fXI*5§. 2SMS 
SiOfAI2*M=25. t SY 
Si02 Ml. 


ISH.P 
III 0 

?n.« 






Pdl rV'COwrf.VZiJwn! VCiZ»ul.S-Att03 

W2 -5VI.-C .Bi7rt.32Cr0.B7O, 

AI2CW 


44 a 

1 1.D 

2.0 


IM 

i IV 

i«i 

0.17 


Ij»Q .0|Ce0.27./4 7«W;i 

AI2f» 

BmO 


J J. 5 
li.P 
1 a 
HJ.Q 


9 
tt«l 




imp a 

tt> 0 

no* 
1 1 (i 

2.0 

l.i II 
I.S 
lM.fl 





t'W 

few 


W 1VC»H >.^r.lf»i*. V *|.V Mil xx 

» ytt . 5v.i «c.oi 7 ro .n c«o .Ri n , 

ACKT3 


w*?v"7t:i*i > *i mj 

»*n.0M;rt-77»«.79»Vi 

AfeOJ 
NmO 




J* «« AI2*li*rS. 1 St 
SV72 


w.»o 

imiO 

•»n n 

4 I 1) 

1 1 n 

Ml 


MB 
1* 


re 


10 

ttttM 


l162.5V1.4l) f>l/rf)JUC«0.K7< K 
AKTO 


tah2W7.r'i«rt * Xl.20.» ' 

l.rtim.VD 2 An 

AEOJ 
IM) 


! .0 
rxi 



[00 6 5] 



1^2] 



(10) #§12 0 0 0-4 2 3 6 8 

17 18 







3-H 

VU 


PMfl 

»VU 






SOZ, AI2OJ»50. BO S»t.VO0. > *t A- P - 1"1 5 'r 

sicexd. 


150.0 

2i»0 






11 


ATZOl 


1 ».A 
140 

*»0_ 


HH 
5 t* 


a 




Kh2VZ,3-tA-AL?03 
ljrfJ.0lCc0.Z2r0.T9O* 

h*0 


U *. 

i."».n 
t 5 
mo 


Hh 

o.»? 


IS*: 


12 
tttto 


Sifa.'At2aJ«a5. «X»wi.VM«iO.1wt.VrM0.liA ft t'+7<r 
SO2.',\C?r>l*»0. Pt0.l%JT0.t%.CH0.l%- 
5iOZ/.\K( W-15. P0.*««>.C«0. 1 ~i A-l SV 

»H»1 1 V Cc3t»ft.>J£r3mnl.%a-»2i«>l.l-.St»t ri 

AJ2D3 


i io n 
run 

3« .H 

/on 

MJi 
i 1 V 

•J5 




1*1 

.i \h 






KttJV XfI*»t.V'.-*lf.2()J 
l.«H.oiC.^ t*Vt» 79(>« 

v>tu 


2. 1 ..i 
t • r 

:i»jp 


K1 

u »; 


mmm 




3-h» 

U/L) 






i 


SiCIZ/AeCKtslS. A^>t <W1- 
5KJZ to*. 








2 

HtMtO 


( l^n.6Sr0.3IW!. 1 J [ Vtn0.4CnO.-lf>0. IAI0. 1 1 < *y 
SO! r*». 








3 


PiKU Vl_«OjO iZi0^2Cc«.67O» 










»'«IIVI c*wM.V2r3m«l.%J^Z»»ol.\-.*i»0:i 

abus 


tut 

I U) 
20 


IM 

3.m 


1***: 


4 


1.4)4)1 Ce0.ZZr0.79O* 
IUO 


71 1 
1*1 0 

ID 0 


Hh 

e it 




rd2 5VU0i) IZiC JKGeU.6TOi 
AJ203 


•Ui> 

II 0 


i.iH 


*«t fi 


i> 


K1»2V//r3-i A - AJ.2U3 
L«OjDIC«0.22rOJ9(>i 
ADO J 

run 


2J.* 
i.i J) 
1 a 

.... (PJL... 


Kh 
0 47 


TO: 




Sit»/:\ttO:H25. l'D.I«t.VMBD.Iwi.VPilO.I*a.ii V**-** 
SiO7.'.\CU3*a0. f*0. IVHO.JM*iO, I1-ZS\B 
5it7Z-' AI2r jj=25. PU Jta* .V l«" . 1 wi A LoY 
Si02 »«*. 


im d 
lii.O 
JI.O 

_D 0 






6 


£02,j\ttC>3--25. B -fi 7 f> 
Si(J3 »4. 


1 .tJ fl 

tf* « 
2V 0 
.Nl 0 







10O 6 61 mMM 1-12 &tgafe@l 1 - 7 WT^W^#lrJ:>3iiB^^ofc 0 
^lEgBSSCTl ~1 2STJ f ite£^MMl~6T-»P 3 nfc#* [0 0 6 71 





3 0 C 


0 c c 
















5 0 C 


<C 








5 O^K 








CO 


0. 5 ± 


0 


. 1% 




o, 


0. 5±0. 


1% 




HC 


#S1 1 o 


0 


p pm 




NO 


13 0 0 


P 


p m 




CO, 


1 5% 








2 7 5 


► 0 0 USJW 


6 


5f>/0) 






A/F= 1 


4 


.6 5 5f> 



D^f 9 5f> (CO = 2%) 



(11) ^2 0 0 0-4 2 3 6 8 

19 20 

100 6 8] #^-c\ M!Mk<r>&iM&*. EAT<£>^ 3 \z * #*£HKbT5:£ffiliWTW*#-?*7ftofc. 
^-t-tegEKg&tfia l t^i-Ifffi->^xAiris:BbT, [00 6 9] 

M^-K LA4-CH (A-b a g) 

[00 7 0] #Hlfe0iJ. it&m^l>^X±mmt4kWX' ^ (LA4Abag<£>0-6 O^F^) t<75 Mail's. 
8UJ5ELfcl¥«£* (^s/v-aVfit) Sr^3(w^-t- 0 SftgtHCSIi. ±|E=»— A- KHC©*Sl;:*tU 6 0& 

[00 7 1 ] IU ttlEIl 10 ^f^W-<-^^S ^/-> 3 Vt(7?^Sr*^t:^HCi: 

-^KHCKtili, tej&E@UwTWC£r, [&l] 
U=3t::#*0*ft!g£3riHgU ±!S-<-*^$ yS^B V * 

tstm«:frltm= xl 00 

tRMH C ^fkfi= => —A- KHC ©**-*^b»S.StH C ★[0 0 7 2] 
ItLTi^Lfc. ★ [*3] 







3-A+*HC 


3-A-KHC 


ftttHca 

C»A«0 


JUSMhc 
tH3 


VURHC 

art* 

(f/lesl) 


i 


2 


3 


Cf/u.O 




TWC 


ttfttA 


MIKE 


12* 


0.915 


0.706 


22.9 


0509 


Xlfiff 2 


TWC 


KMLF 


MIKE 




0.915 


0.705 


23 J) 


0510 


sum 3 


TWC 


MttG 


*«E 


152 


0JBIS 


0.704 


23.1 


0511 


4 


TWC 


MKtH 


MIKE 


122 


0.915 


a 702 


2JJ 


0513 


smn 5 


TWC 


Mttl 


MBE 


152 


DBT5 


O.703 


235 


0512 


6 


TWC 


MttJ 


MIKE 


1.22 


0.915 


0.700 


235 


0515 


SttfcM 7 


TWC 


MM* 


toK* 


122 


OS77 


0709 


23 6 


0519 




TWC 


MIKF 


MML 


152 


0.839 


0719 


23 4 


0.220 


«I69! 9 


TWC 


fettG 


IKIIM 


1 22 


0.903 


0.653 


244 


0.220 


ni&m w 


TWC 


AMK>« 


M*H 


152 


OB39 


0 719 


235 


D521 


ii 


TWC 


tettr 


JftttO 


».22 


0952 


0 731 


232 


0.221 


12 


TWC 


ftftttJ 


mm* 


152 


0.915 


0 596 


23* 


0.219 


r ! 


TWC 


trt_ 


At IKE 


152 


09)5 


0 714 


25.0 


0.2OI 


ttRfll Z 


TWC 


MBP 


MIKE 


1-22 


0915 


0.715 


219 


0500 


it»ef 3 


TWC 


ten o 


HEME 


152 


0.915 


0 7i5 


21.9 


0 200 


4 


TWC 


«*R 


»»E 


152 


0.9 15 


0 713 


22.0 


0.202 


JtK«» 5 


TWC 


M«A 


MIKU 


152 


0.915 


0910 


0.55 


0.005 


*C«: 6 


TWC 




Mttv 


1 22 


0.915 


0/58 


170 


0.155 


7 


TWC 




Mttw 


152 


OP 15 


0.915 


oooo 


0.000 



[0 0 7 3] 

[0 0 7 4] «*35 2E91©#*3y^j«t*Stt» ±E 50 



tot, ttiKSwiasgE-fbT'KKiwsiRWtc^si • &* 

[0 0 7 5] »#*3E*<DtlMR#*»ft#tfcl±. ±E 



(12) 



2000-42368 



21 

5. 

[oo76] m*i%4miiiicomn.tfxftikJ5fe\3.. ±n 

[0 0 7 7] tt#«5lB$0*^#*fHk;tfa:ti\ ±1E 
MmzMZ-X. Ml" 5 tea6<D fa _fc £ 0 

[00 7 8] if*^61S«t0^^^^t:^ifel±, ±E 
[00 7 9] if #31 7E*0>tlWL3lf*iM£fr«fcW:, -he* 



22 



10 



[oo8o] m*m8$z$t.<DW$L#x¥HbJjm-t. ±sa 

[00 8 1 ] »#*9e*©#*Wf*iM:#a:H:, ±12 
[00 8 2] 1 of£ife<D^#;*^k:£i£fi. ± 

[Hffiro«i|i*RW] 



il] 



Pd/Rh=400g/cf-1 l/l 



UL U)L 1.7 L 




(51) Int. CI. 7 

B 0 1 J 29/16 
29/44 
F 0 1 N 3/08 
3/24 



Z AB 



Z AB 



F I 

B 0 1 J 29/44 
F 0 1 N 3/08 
3/24 



B 0 1 J 23/56 



(#%) 



A 

Z AB A 
C 
B 

Z ABE 
3 0 1 A 



(13) 



&m 2000-42368 



F^ — 3G091 AA02 AA17 AA28 AB01 AB02 
AB03 AB08 AB10 BA03 BAH 
BA15 BA19 CA12 CA13 DA03 
DB10 EA18 FA02 FA04 FB02 
FB03 FB10 FB11 FB12 FC07 
FC08 GA18 GB01W GB01Y 
GB02W GB03W GB04W GB05W 
GB06W GB07W GB09W GB09Y 
GB10W GB10Y HA08 HA12 
HA18 HB02 HB03 
4D048 AA06 AA13 AA18 AB01 AB02 
AB03 AB07 BA01X BA02X 
BA03X BA04X BA06X BA07X 
BA08X BA09X BA11X BA14Y 
BA15X BA18X BA19X BA25X 
BA28X BA30X BA31X BA33X 
BA36X BA37X BA38X BA41X 
BA42X BA44X BB02 CA01 
CC26 CC32 CC46 CC51 DA01 
DA02 DA03 DA06 DA08 DA11 
EA04 

4G069 AA01 AA03 AA08 AA12 BA01A 
BA01B BA02B BA04A BA04B 
BA05A BA05B BA07A BA07B 
BA13B BB01A BB01B BB02A 
BB02B BB04A BB04B BB06A 
BB06B BC01A BC08A BC09A 
BC09B BC10A BC10B BC12A 
BC12B BC13A BC13B BC21A 
BC42A BC42B BC43A BC43B 
BC44A BC44B BC51A BC51B 
BC58A BC58B BC62A BC62B 
BC66A BC66B BC67A BC67B 
BC68A BC68B BC69A BC71A 
BC71B BC72A BC72B BC75A 
BC75B BD03A BD03B BD07A 
BD07B CA03 CA09 DA05 
EA19 EB12Y EC23 EC28 
ED06 EE09 FA02 FA06 FBI 5 
FB30 ZA02A ZA02B ZA03A 
ZA03B ZA05A ZA05B ZA11A 
ZA11B ZA19A ZA19B ZC04 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

, □ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE (S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



